
Definition 0.0.1 (conditional expectation w.r.t. a partition). For any partition D = {D1, · · · , Dn}
of Ω, the conditional expectation of a simple random variable X is given by
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a simple σ(D)-measurable r.v.

,

where E(X|Di) = E(X1Di)P(Di)
−1 is the usual conditional expectation, and D(X) partitions Ω w.r.t.

X.
If we have two simple random variables X and Y , then

E(X|Y ) := E[X|D(Y )] = g(Y )

for some measurable function g, which, clearly, is σ(Y )-measurable.


